The ERDA/LeRC Photovoltaic Systems Test Facility is designed, built, and operated by the Lewis Research Center as a national facility to serve the needs of the ERDA National Photovoltaic Conversion Program. The objective of the facility is to provide a place where photovoltaic systems may be assembled and electrically configured, to evaluate system performance and characteristics.
The facility consists of a solar cell array of an initial 10-kid peak power rating, test hardware for several alternate methods of power conditioning, a variety of loads, an electrical energy Etorage system, and an instrumentation and data acquisition system. *This work was supported by the Energy Research and Development Administration.
INTRODUCTION
The ERDA/LeRC Photovoltaic Systems Test Facility (STF) located at the Lewis Research Center provides a vital support function to the overall ERDA National Solar Photovoltaic Program. As a "breadboard" system, it allows preliminary investigation and checkout of components, subsystems and complete photovcltaic systems before installation in actual service. The STF also permits the assessment of candidate photovoltaic systems and design enn^Ppts, and can be used to determine optimum system configuraticns and operating modes.
This report describes the STF and its capabilities. More detail can be found in reference 1. Information obtained as a result of recent facility operation will also be described.
FACILITY DESCRIPTION
The elements of a photovoltaic power system are shown in figure 1.
The ERDA/LeRC Photovoltaic Systems Test Facility (STF) includeP all of these elements as well as an instrumentation and data acquisition system. A more detailed description of these connections, including photographs and circuit diagrams, is given in reference 1.
As discussed earlier each series string of the array is connected to the solar array busbar through disconnect switches. These switches are opened and tagged with a warning when work is being done on panels within the series strings. A master switch to isolate all array do power from thu control room side of the busbar is also provided. This switch is i_ i opened and tagged when work is being done on the do lines within the control room.
Safety procedures for maintenance and inspection of the solar array have been set up. The preferred method is to do all of this work at night when the array is not producing power. An alternate method for daylight has also been approved. This includes isolating the portion of the array to be worked on with the switches mentioned above and°, irther by covering the panels with special reinforced black plastic, held in place by elastic cord. Finally she isolated panels are short circuited at the outlut ter-, minals.
STF INFORMATION
Since the STF has been installed a number of factors affecting the solar cell array such as wind, ambient temperature, snow and dirt were investigated. Also, radiated electromagnetic interferrence and power losses were determined (3).
The temperature of the sclar array depends on the way the solar cell modules are packaged by the manufacturer and the way they are motmted in the STF. The temperature of one type of module with an epoxy-glass substrate which was mounted on plywood with 1/8" standoffs was typically about 30 0 C above ambient temperature. .Another with x finned aluminum back ran about '10 0 C above ambient temperature. These measurements were made with in-olation of about i000 W/m` and wind velocity of about 8 miles per hour.
Snow was found to adhere better to the epoxy-glass substrate modules than to the aluminum substrate modules even though both types used a silicone rubber encapsulant. The array for all of these observations was mairitained at an angle of 41 0 to the horizontal.
The effect of dirt on the solar cell modules was very dependent on the construction of the module cover. After about three months exposure in the STF the power loss due to dirt on the modules was about 8%. With washing, about five or six percentage points of this loss could be recovered. A more complete report on this subject can be found in reference 4.
Although the effect of environmental factors on the STF are of primary interest it is also necessary to investigate the effect of the STF on the environment. For example, radiated electromagnetic interference (EMI), which could affect communication, was investigated as a function of array size and system components operating. Preliminary results (5) 
